Introduction
Since strain is a major instrument in the organism to stimulate differentiation, organ development or immunological reactions [2] , experimental mechanostimulation of cells or tissue is an important tool to analyze cellular development or reactions in vitro [3] . In most studies reactions to stress or strain are analyzed by the investigation of cell differentiation, cytokine production, cytoskeleton remodelling and other cellular processes [3] . There are less studies published, which quantitatively analyze the mechanical properties of cells or tissue during the application of mechanostimulation. In this work we want to show how different types of human lung cells, such as A549 (human lung carcinoma cell line), RLE-6TN (rat lung epithelial cell line) and IMR-90 cells (human primary lung fibroblasts), react to the applied strain, by analysis of the mechanical properties, measured as slope of the pressure-volume relationship (compliance). These data were compared to the structural changes in the mono-cell layers, which occur during mechanostimulation.
Methods
The different mono-cell layers (A549, RLE-6TN, IMR-90) were grown adherent on RGD-coated, highly flexible polydimethyl siloxane (PDMS) membranes [6] . After becoming 100% confluent microscopic images of cell monolayers were taken before subjecting the cells to sinusoidal mechanical stress. After stimulation additional pictures were taken. Stimulation: The membrane-cell construct was mechanically stimulated using a sinusoidal deflection profile with a frequency of 0.25Hz and a surface increase of 5%, 10% or 20% over a time period of 10min in our mechanostimulator [1] . Meanwhile pressure and volume data were recorded. Mechanostimulator: We used a previously described mechanostimulator for the mechanostimulation and measurement of mechanical properties of cell monolayers [1] , [4] . The mechanostimulator consists of two cylindrical stacked chambers which are separated by a highly flexible silicone membrane on which the cells are grown. The lower (pressure) chamber is connected on one side to a piston pump whose position is controlled by a linear motor. The pressure chamber is attached to a pressure measuring device. The upper chamber serves as a supply chamber to provide nutrition to the cells under mechanical stimulation. Membrane production: Membranes are produced as described in Armbruster et al. [4] . As membrane material we used PDMS. Base resin and curing agent were mixed in a weight ratio of 20:1. Rotation speed was 2.000rpm and rotation duration time was 1min, if nothing else is indicated. Membrane modification for cell seeding: To reduce hydrophobicity of PDMS membranes and to allow cell adherence, membranes were modified as described by Li, et al [5] . The cured membrane on the carrier-ring was modified with 0.5mg/ml Sulfo-SANPAH for 30min under UV-irradiation. Membranes were washed three times with water and three times with PBS. Afterwards membranes were incubated overnight with 1mM RGD-peptide solution. The other day, membranes were washed 3 times with PBS and kept with PBS on top, until the cells were prepared for seeding [4] . Cell seeding: For cell seeding on RGD-modified PDMS membranes, membranes were placed in culture rings in a six well plate and underlaid with the corresponding medium. A549 cells or RLE-6TN cells were spread with a concentration of 2*10 4 cells/cm 2 in 1.3ml culture medium to the centre of the membranes. IMR-90 cells were used at a concentration of 1.3•10 4 cells/cm 2 . The plate was carefully transferred to the incubator to allow cell adherence and growth for at least 40h. Deflection protocol: The membranes were warily removed from the culture rings and placed in membrane holders. Two pictures per membrane were taken at defined positions. Subsequently membranes were placed in the mechanostimulator, which was then closed. Deflec-tion was started. We used 3 different amplitudes, 5%, 10% or 20% surface increase. Membranes were deflected for 10min at RT, meanwhile pressure data were recorded. After deflection another two pictures at the equal positions were taken.
Results
The mechanostimulation of lung cells with increasing surface-deflection led to a decrease in stiffness analyzed as increase in compliance, independently on the cell type (Fig. 1 ). 
Discussion
The investigation of stiffness of mono cell layers with our mechanostimulator allows us to analyze mechanical properties of cell constructs at the same time as we can track visually cellular changes in the object of interest. Strain related cell damages as found in this study could play a role in diverse lung diseases as well as in the mechanical ventilation treatment.
